in oceanic and atmospheric boundary layers below and above the MIZ. High gradients trigger 54 strong motions in both strata, providing favorable prerequisite conditions for intensive horizontal 55 and vertical exchange of properties. In a general sense, decreasing ice cover is shifting the energy 56 balance at the sea-air interface to a higher level, which is characterized by intensified fluxes of 57 momentum, heat and moisture. In several past studies it has been shown that the retreat of the 58 summer ice edge in the Arctic Ocean also enhances horizontal and vertical exchange of water 59 across the shelf-break. 60
The efficiency of shelf-basin exchange in the areas neighboring the MIZ is strongly 61 controlled by the location of the ice edge relative to the bottom topography. In summer season 62 retreat of the ice edge seaward of the shelf-break favors wind-induced upwelling to deliver salty, In winter season, when the Arctic Ocean is almost totally covered by ice, pockets of active shelf-67 basin water exchange are associated with latent-heat polynyas -extended openings in the ice cover, 68 which separate fast and pack ice (Maqueda et al. 2004 ). Dense water, forming inside polynyas as a 69 result of freezing and brine ejection, leaks down the continental slope in shape of bottom boundary 70 current (cascading). Shelf-slope cascading invokes compensatory ascending flow of the deep water 71 onto the shelf, providing efficient means of shelf-basin water exchange ( 2), while the mean ice thickness had diminished (Frolov et al. 2009 ). This observed rapid transition 104
provides an opportunity to test theoretical hypotheses on the effect of the sea ice state on shelf-slope 105 exchange . The goal of this study is to quantify the range of possible effects produced by increasing 106 seasonality of the sea ice cover on shelf-basin exchange in the Laptev Sea. To achieve this goal, we 107 used results of the global NEMO-LIM2 model run 1958-2007. We post-processed and analyzed the P  e  e  r  R  e  v  i  e  w  O  n  l  y 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Calculation of fluxes 144
Generally, the significance of a specific physical processes to the maintenance of the given 145 climate state of the system (ocean, atmosphere etc.) is assessed by some measurable parameters, 146 which may characterize the overall (bulk) intensity of the considered process. The bulk components 147 of the climatic structure of the ocean are water masses -large bodies of water with nearly similar 148 temperature and salinity characteristics (Encyclopaedia Britannica 2014). Changes of 149 temperature/salinity within water masses are caused by horizontal and vertical fluxes of heat/salt 150 across their boundaries. Hence, the magnitude of heat/salt fluxes between water masses, associated 151 with the studied process may serve as a measure of the efficiency of this process in changing the 152 given state of the ocean. In this study we were interested in changes of shelf-basin water exchange 153 in the Laptev Sea, which may be quantitatively characterized by changes in corresponding heat/salt 154 fluxes. (*)  159 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w  O  n  l  y   8 where K(1,ρc P T, ρS) is "vector" with components, describing water volume, heat, and salt content;heat, and salt through the square with bounds x 1 , x 2 , z 1 and z 2 in conventional system units: m/s, 166 W/m 2 and g/sec/m 2 respectively. 167
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d). This is 316

